An investigation of the formation of cytotoxic, protein-reactive and stable metabolites from carbamazepine in vitro.
The formation of chemically reactive metabolites from carbamazepine (CBZ) in the presence of mouse and human liver microsomes has been investigated using cytotoxicity and irreversible binding of radiolabelled compound as quantitative end-points. For comparison, the formation of the stable CBZ-10,11-epoxide (CBZ-10,11-E) has been measured. The formation of the cytotoxic, protein-reactive and stable metabolites of CBZ was increased by induction of the cytochrome P450 enzymes by phenobarbitone and reduced by co-incubation in vitro with ketoconazole (10-250 microM), suggesting that the formation of these metabolites is cytochrome P450 dependent. All human livers tested (N = 6) bioactivated CBZ to a protein-reactive metabolite, the mean covalent binding increasing from 0.08 +/- 0.01% (without NADPH) to 0.27 +/- 0.09% (with NADPH; P less than or equal to 0.05). The formation of the chemically reactive metabolites was reduced by a subphysiological concentration of reduced glutathione (GSH) (500 microM), while ascorbic acid (100 microM) had no effect. Neither compound affected the formation of CBZ-10,11-E. Microsomal epoxide hydrolase (mEH), but not cytosolic epoxide hydrolase, caused a concentration-dependent inhibition of cytotoxicity reaching a maximum of 60% at 100 U of mEH. Covalent binding was also reduced by 60% by 100 U mEH. The separated T- and B-lymphocytes showed no difference in sensitivity when incubated with CBZ and mouse microsomes. The study demonstrates that the balance between activation of CBZ by the cytochrome P450 enzymes to a chemically reactive arene oxide metabolite and its detoxification by mEH and GSH may contribute to individual susceptibility to CBZ idiosyncratic toxicity.